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1. Introduction 
Concanavalm A (Con A), one of the most exten- 
sively studied plant lectms, has proved a useful tool 
for studying the mammahan cell membrane It bmds 
specIfically to membrane glycoprotems contammg 
&-D-Man or mu-DGlc residues [ 11. and 1s a powerful 
mltogen for T-lymphocytes [2] The bmdmg of Con A 
to membrane ohgosaccharldes may be reversed by 
ol-D-mannopyranoades [3] 
Con A 1s antlgemc, and antibodies raised m rabbits 
have been reported [4-61 However, m most instances 
these are heterogeneous and mclude speclficltles 
towards a variety of antlgemc determmants on the 
Con A molecule 
Here we describe an affinity chromatography pro- 
cedure to obtain antibodies specific for the ‘active 
site’ of Con A Distinct differences m blologlcal 
actlvlty were found between Con A ‘active site’ anti- 
bodies and antlbodles directed to other antlgemc 
determmants on the Con A molecule 
2. Materials and methods 
2 1 Preparatzon of antlbodres 
Antisera were raised m rabbits (locally bred) by 
glvmg 4 weekly mJectlons of 1 mg Con A (Sigma 
Chemical Co , St Louis, MO) emulsified with complete 
Freund’s adjuvdnt Venous blood was obtamed 
1 month after the last mjectlon The lsolatlon and 
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purified of serum lmmunoglobuhns were performed 
by ammomum sulphate preclpltatlon and DEAE 
(DE52, Whatman Ltd) column chromatography 
2 2 Fractlonatlon of antl-Cotl A arltrbodres b>l affiw 
Sepharose 4B-Con A (Pharmacla Fme Chemicals), 
kindly donated by Dr R M E Parkhouse, was packed 
m a plastic column (2 X 15 cm) and equlhbrated with 
0 15 M phosphate buffer (pH 7 2) containing 0 9% 
(w/v) NaCl (PBS) A sample (246 mg) of the anti- 
Con A IgG fraction (prep A) was applied to the 
column and washed with PBS until all unbound 
protein (fraction I) was removed A linear O-O 5 M 
a-methyl-D-mannonde (&MM) gradient m PBS was 
passed through the column and the eluate collected 
(fraction II) Residual antlbody was eluted with 0 1 M 
glycme-HCl buffer at pH 2 8 (fraction III) The 
eluates were dlalysed agamst PBS 
2 3 Radlowzmurzoassa? 
The techmque m [7] was used with shght modl- 
ficatlons The reagents were plpetted m a haemag- 
glutmatlon plate (Falcon Plastic no 3040) as follows 
25 ~1 ?-labeled Con A (2 5 pg, 10 000 cpm) prepared 
according to [8] 25 ~1 of the IgG fractions obtamed 
by affinity chromatography (4 mg/ml) and 25 ~1 PBS 
m the presence or absence of 1 M (uMM The mixture 
was Incubated for 30 mm at room temperature, then 
25 ~1 of sheep antl-rabbit IgG serum was added and 
Incubated for a further 30 mm at 37°C Finally, the 
suspension was adjusted to 400 ~1 with 2% (w/v) 
bovine serum albums solution and centrifuged 
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(16 000 rev./min) for 4 min. The pellets were counted 
in a gamma counter. 
2.4. Murine spleen cell culture 
Mouse spleen cell suspensions were prepared as in 
[9]. Briefly, 1.5 X lo6 Babl/c (Charles River Breeding 
Lab., Wilkington, MA) spleen cells were cultured for 
72 h at 37°C in RPMI-1640 containing 5% FCS, and 
a 10% COz atmosphere. At initiation, Con A (1 pg) 
and the antibodies under study (1 pg) were added. A 
set of replicate cultures were treated with 1 M CYMM 
solution (25 ~1) in PBS. [3H]Thymidine (1 !..Zi, 
New England Nuclear, Boston, MA) was added 18 h 
before harvesting the cells. 
2.5. Immunodiffusion 
Double diffusion tests were performed according 
to the Ouchterlony procedure; with Con A (50 pg) 
and various antibody fractions (whole rabbit anti- 
Con A serum, preparation A, fractions I-III). After 
development of immunoprecipitin lines, the plates 
were washed extensively with PBS and then with a 
1 M c&M solution. 
3. Results 
Figure 1 shows the elution profile of rabbit anti- 
bodies to Con A from an affinity chromatography 
column of Sepharose 4B-Con A. A purified IgG frac- 
tion (246 mg) was applied to the column, and 170 mg 
was not retained (peak I). A gradient of oMM eluted a 
second fraction (33.1 mg) later shown to contain 
antibodies directed towards the ‘active site’ of the 
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Fig.1. Fractionation of anti-Con A rabbit IgG on Sepharose 
4B-Con A column (2 X 15 cm). Arrows indicate the change 
of buffer. The effluent was monitored at 280 nm. 
Con A molecule (peak II). A further 13.4 mg protein 
was recovered by acid elution (peak III). 
The specificity of the 2 Con A antibody fractions 
(peaks II, III) was assessed by testing their capacity to 
inhibit Con A binding in the standard systems of 
radioimmunoassay, mouse spleen lymphocyte trans- 
formation and immunoprecipitation. For the assay, 
peaks II and III were divided into 2 subfractions 
(fig.1). 
The results of the radioimmunoassay (RIA) are 
shown in table 1. The peak IIa bound 69.8% of the 
total 12SI-labeled Con A and in the presence of &lM 
the binding was reduced to 22.3%, giving an inhibi- 
tion of 68%; the peak IIb showed a similar profile of 
inhibition (67%). Peak III also bound Con A (47%), 
however, this binding was not inhibited (6%) by the 
glycoside. 
Table 1 
Inhibition of ‘2SI-labeled Con A binding to antibody fractions by a-methyl-D-mannoside 
Additions ‘2sI-Labeled Con A binding (cpm)a 
-(YMM +olMM 
% Binding 
inhibition 
‘?-Labeled Con A (2.5 pg) 
1251-Labeled Con A + peak I 
“SI-Labeled Con A + peak Da 
‘?-Labeled Con A + peak IIb 
‘251-Labeled Con A + peak IIIa 
‘?-Labeled Con A + peak IIIb 
‘“‘I-Labeled Con A + sheep anti 
rabbit IgG 
a Average of triplicate runs 
10 000 
1665 1730 
6986 2236 68.0 
6186 2070 67.0 
4703 4446 5.5 
2606 2796 
1270 1530 
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Table 2 
Effect of various antlbody fractions on lymphocyte 
actlratlon by Con A 
Addition [ “H]Thymldme 
mcorp (cpm)a % Inhlb 
None 629 - 
Con A 17 025 - 
Con A + olMM 845 95 
Con A + peak II antibodIes 3325 80 
Con A + peak III antlbodles 15 093 11 
Con A + peak I 24 005 - 
a Average of trlphcate runs 
Con A 1s a potent mltogen for mouse spleen 
lymphocytes as measured by increased [3H]thymldme 
mcorporatlon (table 2) and addition of (YMM blocked 
lymphocyte transformation Slmllarly, addltlon of 
peak II antIbodIes reduced the thymldme mcorpora- 
tlon by 8070, whereas the peak III had no appreciable 
effect 
Immunodlffuslon revealed a further difference 
between peaks II and III Agarose plates were set up 
with Con A and various antlbody fractions (whole 
rabbit anti-Con A serum, prep A, fractions I-III) 
Immunopreclpltm lines were developed between 
Con A and each of the preparations (except with 
fraction I), and then the plates were washed with a 
solution of (UMM This treatment only caused solublhsa- 
tlon of the preclpltm hne for fraction II Thus, two 
functionally different classes of &bodles have been 
resolved by affinity chromatography 
4. Discussion 
A simple procedure for the lsolatlon, from immune 
rabbit sera, of antibodies speclflc for the ‘active ate 
of concanavahn A is described Two antibody frac- 
tions were resolved from a Sepharose 4B-Con A 
column,the first (peak II, fig 1) by elutlon with CYMM, 
known to interact with the ‘active site’ of Con A 
[lo] and the second, by low pH (peak III) 
Distinct differences were observed m the blologlcal 
activity of these antibody fractions 
1. The bmdmg of peak II antlbodles to Con A (RIA) 
was mhlblted by CYMM, whereas no mhlbltlon was 
shown for peak III 
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2 The antigen-antibody complex (lmmunodlffuslon) 
between Con A and peak III was not dissociated 
by the glycoslde 
3 Lymphocyte activation by Con A mvolves bmdmg 
of the lectm-‘carbohydrate site’ to ohgosacchande9 
m the cell membrane [ 111, mhlbltlon only by 
peak II antlbodles supports the view that these 
antibodies are indeed directed to the combmmg 
site 
Inhlbltlon of lymphocyte transformation by anti- 
body to whole Con A 1s considered to be due to 
changes m the tertiary structure of the molecule [4], 
as reported for antlbodles to other blologlcally-active 
molecules [I 2-141 However, we have found that 
even though peak III antibodies bmd to Con A, there 
is no effect on mitogemc activity 
In summary, the method reported here, 1s apph- 
cable to almost any system m which a specific hgand 
of low molecular weight 1s known For example, m 
the productlon of antibodies to the active site of 
lectms, enzymes, hormones or even other antibodies 
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